SAP97 directs the localization of Kv4.2 to spines in hippocampal neurons: regulation by CaMKII.
The pore-forming alpha-subunit Kv4.2 is a key constituent of the A-type channel and critically involved in the regulation of dendritic excitability and plasticity. Here we show that Kv4.2 is enriched in the postsynaptic density (PSD) fraction and specifically interacts with synapse-associated protein 97 (SAP97). This interaction requires an intact C terminus of Kv4.2 and occurs via the PDZ domains of SAP97. Pharmacologically induced translocation of SAP97 to spines also drives Kv4.2 to the PSD, whereas SAP97 lentivirally based RNA interference reduces Kv4.2 in the PSD. In addition, calcium/calmodulin-dependent protein kinase II (CaMKII)-dependent SAP97 phosphorylation regulates the subcellular localization of Kv4.2. These results show that SAP97-CaMKII pathway plays an important role for the trafficking of Kv4.2 to dendrites and spines.